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ABSTRACT 

SOLVED: To stably oscillate a semiconductor laser by 
transmission type wavelength selection optical element 
wavelength of a semiconductor laser beam by reflecting the 

the end face of a specified light wavelength converting 



This module is provided with the semiconductor laser (laser 
a collimator lens 12 collimating the laser beam 11 outgoing in a 
light state and emitting parallel beams, a condensing lens 13 
the laser beam 11, a narrow-band pass filter 14 functioning as 
the wavelength selection optical element arranged between the lenses 12 and 
13, and the light wavelength conversion element 15. As for the element 15, 
the direction of the spontaneous polarization of a substrate forms an angle 
.theta. (0 deg. <. theta. deg. <90 deg. " 
The laser beam 11 is condensed by the 
18a of a channel optical waveguide 
beam 11 passing the filter 14 arranged 
by the f i Iter 14. 



) with one surface of the substrate, 
lens 13 and converged on the end face 
18, then the wavelength of the laser 
in an external resonator is selected 
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file. *©-*BKi&oT®tfS3fc»iftl&a«#ric£ft* 
ttt>K. £©ft^j£B§tC*«©g%#-g©|6]#£RiE 

*S»fc:fcHT F*-f >R<E«©afctf:£lRjfc«IMrt~*£ 
#«&ifc**ife^*3teiSJHE**^T*-3T, IOCS* 

a©iai*^»»«©i9ia-*ffiic»ixTft«fl (o° < 
6><90 o ) sfcb-c^sftiftfijfc**^ t- 

-tf- tf - a *»-r % u— 9 s - fc, 

c ©**# i^— tf — t fltrEJteafcssEajtfF t © m ke a 

- hvv; ^-r* v— ■ tf- tr-Aosftfeaw-ra 

**»C*V»T F*-f >E<EW©Mtf#lPlfc*ST*» 

*s^jss^^-ra^s*^m*^-T-feoT« we** 

€B©fa*#ft*K©1fflB— *ffite*tbTfc«0 (0° < 
0<9O° ) *&UTV»*3fc»*SS»* : T-fc, 

•9 s - a *«-r i/— tf- 1 . 
WEst*****^ awt * m©iiftE tf- a 

£ ©#J£$ nfe U— tf- tf— A ££*t £ tt-tMiaiMM* 

u- — tf - \z 7 4 — f n v 9 s -& s #t m t . 

fflE¥»#l'— If—fc^ — F/ty*Sn* W-tf— If 
tele. ■€-©— ^W£8JoTMtf5tt«r£&#JgJ&£ft5 

ttbic. n-©3it*«ttfc*«©e»«'«©^i**R<E 
i«isi:*^TH/-f >segE©Mt/^r6]^^-ra* 

a©iRi#*«Ka«©iaE-*Hfc**UTft«0 (o° < 

0<9O° ) SfcbT^SJIfciftftfcHi*?*:. 
•tf- h'-AJ^tSfi* U— tf- 1. 

mEftS****^** <=> tb& u fci»E u— !f- f- a & 

E«£-tt:T]WE¥3l# If- \Z 7 4 - FA* y V Hit* 

iE^lft v— tf-ic 7<f-H/^*sn* U— tf — tr 
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— ^©Kfi*as?-r*aias©«fia*?3tt**^ & 

[«*js4] mE>fc«fise»* : fa*5aiWi'fc*iEu 
— tf- t* - a t *#«rr #8 w- & 

->*3.-;i>„ 

tit>C. d©^«igSSlcStg©i^^S©^]^<&SG 
10 £#fcF*^>Ee»#«»MK»J*SftTfct). K3t 

*»bsk:*jv»t f >E<ea&©afctt£fafc#iS"S**a 

ffi©r&£jWBEa&K©ttiE— *Stc*fbT^«0 (0° < 

0<9O° ) *ft:LT^*3tjftfi**» ; ?i:. 

tf- tf- ASSET5¥i# l"— tf- 
H©**#U— »f-3^6. jWEJttfi****^^^^*) 
fc v»8b&UlW3tt i t-T Utt b tf- hf- A * K« $ 
20 itT MfB**^ l^— tf — \Z 7 4 — Y-n v 9 ^^WM^> 

mti^mw \s—*?—\z. 7 4 — \ t nv2-znz> v— tf- 1* 
-^©jftssaK-rsaiisa!©*^**!^^*^ 

U Z> Saft^ 5? a. — Jl'. 

titfc. c©3till»ISteaiS©e5E»«©l^**Ee 
*»i&K:*5V»T H^-f >Kfi«©3fetf*l^fc*»"* - *IS 

»[©*jS*i^fcSia*:BrtK*v»T. wEas«©e«» 

S©l«!l*««liE**©i»E— *BSfc**^TftflE0 (0° < 

0<9O° ) ^febTi^^iSM^I^t. 

Wffi**® tit- ©*»*«**? A» * ^5 U— 

If- f- A * -5 * ^ — tf - 1 . 

C o u— tf- 1 MEftSEftSEft Jief t © W fcES 

n, iffip- tf— tf-A©— SM^^T 

■*f-\Z7 4— KAy ^-T« tfbfC C©7W-HA«y 

i7-r4u-if-tr-A©«**a«r*R»a!©«fta 
ttfet, ^©jttwai[isnatR©a3B»«©i«o*feSte 

«©|ftI**»tt*«©«IE— *HfK»UTftaEe (0° < 
50 (WE***iUT^©3tt»ftSE»*^fcA»*n*U— 
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if- fcf— A £5ET 3 b— if- £ . 

fflE*t»«SS**^ 6 111 W b Ac ffiE b-if- f- A £ 
R»3 -frTHrE^SMt: b— tf- \Z 7-f-Fny*t4i 
tt>t. h*Ay£f3 1/— if— tf-A©z£S 

— tf- tf- a t sa-ft-r w- 6 

^Sriftft^r^^StS^^f S^T, WES* 
«©iMfc£GjKSitfcffirtfc33V*T, l)9E»«©i»#- 
«©faS#R*«©iWE— *®fc**bTft«0 (0° < 
0<9O° ) t&bTV»*3ttjft*aE»*^t. 

if- fcr-AftR-r****^— tf- 1. 

frn*#ttl»tt t b x m W b 1t b— tf- tf- A * KM ts 
»C. CO?^ — KAy^-fSb— tf— tf— A©j£S&® 

[n«« i o ] mmmmmiRyt^m? amww* > h 
v»-rna» i AiEWojtJftfiSJftt^a— jw. 

Jgl OElOJEififiglltya- JU. 
»«fr*BI*3ll lEfcOttftftSMft^J.— Jl'. 

[B*JS l 3 ] WEafflfflaSftaiR^*^** 
JPi'— *«WEE«aM*©*HK:»J«SnT^S 

c t s«r« fr*»** 2 6 5 t»rn*> 1 jhe«©» 

[M&H 1 4 ] MEftSaJWt^Sie^tfVW* ^ b- 

[«*flii5] MEEwaojftsasot**^. 3 

«fra«!*3« 6 j6» & 9 1 £E4R0»g&££& 
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fSb— tf— tf— A*C©7 7< A*— :7b— 5V >i^O 
i*W*t-r*lll**i SEfW^fcifcJfcSBft^a.- 
1 7 ] ffiE¥*# U— tf-**WEJt«Efi«* 

cos® s tix v»* c«t « wtt t -r * mxm 1 
*6i6 ^fn^ i «E«o3t«fise«^>?3.-;i'. 

[IS*3S 1 8 ) T*»W«fMSil 
a*«*»S*»"3"*3 l tift*K*SR : ?T?*^"^« WES 

»a©fSitr*«flEas©iifrE-*DSfc»bTftaEe (o* 

T £ A*f * tl Z> b -if- tf- A £ % 

20 E©¥SH*U— - If— OJttWWffitWEJtftftSEft*'?© 
SSBtcoMlcfiBSn, fettifcft^ifcSfi^coSSBTKIfb 
T 1/ — !f- lc 7 w - H A* v S> + £ b— tf - tf - A 

30 as^JSsiftfiaEiftTsjtifeftxa*^*^"^. hues 

»«®iPi*«n»s*owE-«fflic»bTftafl (o° 

<a<9o° ) &uvT^z>ytWi&&&m?t. 

£ <D¥3I#: U— if — co)ttti*tB t WEJt jSSS^^^ © 
SHffit©MfcE*ti. HuEb-if-tf-ACO— g|5S:SM 
$ -t^X b-if- Id 7 w - H A* y ^7 -r ^> t <t t> IC. 
40 =l©7.^ — ^T-Sb— if— tf— AO^S^iM^t" 

**Hi*#«£-r*lllJftJ!!ia»& 1 9V»ftl*»l«E 
[M«9{ 2 1 ] jWE^att^^P N >3E»* .ktf 7 
<20° ©l6Bfc»*::t*W«fr*BI*31li*»6i 9 

50 Vi-fn^iqSEftO^ftaSlftt^a.-^. 
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[«*JS2 2] weft* 0 a*o. 2 ° <e<Dmmz&z 

2 3 ].' miftm$L®tf7c> h >?zm&&tf7 
~—MZ^K)Wi^tltzh<DXh-oX, iffi^^9M. 

um-viiy hanfct>©-ra*ii£S4*«£-r*iii#B 
1*^23 ^rn*» i *e«o>t»ftsc* i &5?3.-;i'. 

[if*«2 6] lftBaiR«#3ft»L i Nb, Ta,., O 
, (O^x^l) *fcl»ntMgO*4HttZn6# 

2 5 n-ma* i JSiatKo^afi^^^^i-^o 
swfttrsnMWii 2 6 v»-rn*» i «ia«©jt« 

[«9!©fMlJMft91] 
[0 0 0 1] 

[0 0 0 2]' 

T £ #fea<£E \Z B 1 eombe rgen <=> fc <fc -3 X jffg £ nt 1/ » 3 
(Phys. Rev. ,vol. 127, No. 6 , 1918 (1962) . 

Z\(D^m\Z^X\t. K*-r >k*£B&©jsj8a£, 

Ac = 27t/ t/3 (2 a>) -2/3 (to) } 

fetch $ (2 to) tijg 2 ssise^©ese^ic 40 

/3 (to) 

»Jgr*i:i:-C, *#i£<i:Sg2iiisl&<h©&tBS|-& <H 
[0 0 0 3] fit, «^.tf4*IB¥5 - 2 9 2 0 7ft: 

©3ttttft£*JlH i fc:*iHT. ±5*©J: , 5&jaH!F>W > 
$nxn5. 50 
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[0 0 0 4] £©±3fcWJ(BF;W>EG*i6*:»JfcL 

©5"f ^©ftiSfiJSlfcJSTPttH 2 9 fcwt* J: 5 fc. -"3 
©S1&S® 2 a (^ntc^^TTt^^^ 1 OTffitf 

«®) i:mlt. ^EppT?*-ra«2©i^^s©i&i^ 

^St^teEl 3 0 iC^T<t 5 ±ti&m$m 2 a\Ztth 
XMfo2(D&%ttM<Dmgtf¥-i : flZfc-z>X^2>>b(DX$> 
*. 

[0 0 0 5] ^©^^©ftifcft^&SrPtt. «*« 
±IB©#^¥5 - 2 9 2 0 7*MPKl>K£nTl/>2>fc©T 

tt»*«©XI*3t¥**«*«Wfr*fcV»5ll^i3&»W«>6 

[0 0 0 6] EI 2 9©ffifi£lC*SI/iT, agjfoftWfc:— A/1 

;i/©lS]#{cTfT^lS]©t:*-A@^/Jv$ < . J ttl\Z\M.A 
&#ft©t*— A&#:*:£V>fc©t&-2>. ttZ.<Diz%. 
fllTt^ h;U©I^]#ttStR2©S56^ffi©lfil€r (— flSlc 

LiNbo, mcD%nmmmzi$^x. e%»@©[S]^« 

EPQTS-Td^^ h;i/©lRl#t'¥fT)ft*lRl©tf— AS 

< , -enjc aft ^t*iR3© tf— Ag#/h £ v> t>© <t 

[0 0 0 7] -tilT. ¥m#U— tf— 3A»6ffiWbfcW' 
— tf-tf-A 4 1 fcA^S-tt^fc^fc-tn* 

n©M7 l e*fS]^'&^-a:?>"t 5^ u 

l/-if- f- A 4 < 1 A* * «■« £ 

l^^tftoXbSp. 

[0 0 0 8] ^CX, U— If— b*-A4©f— AA^ — 
>«*©£££ LT-?-©fiHfc#l«aS90' EHES-H-Sit* 
in, zi'J^-^-Ix>X5<i:*7tU'>X6i©raicA/ 

2^7 £|ELT£SimfcS*«A»tt**;M&Ei:& 

[0 0 0 9] ^tldfcflxT, 0 3 0 iCSVT^-l':/©^ 
ft&lfcifi^©^^ ±|2©<J;5ftA/2^7 *S*a 
V>tt8BT? U— if — tf- A 4 ©EliUItt^GJ t S« 2 © Z 

w*r6]t^-sfe-r-5©T. ^^a*i^Ai>t7t^^tt?F 
[0010] bT&^u-?-©^®. ^©1213 0 i^^-r^-r y 

©3tJft**»*^tt. H^-f >SC»8*aS«aEIB2 a 
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[0 0 11] £©0 3 1 tHiS^T, D«K^<>SeSB 

n*«©xtt#fa:fc.ktfYtt#6n?**. iss^^-r^ 

1:5 urn **«SiB»8&*£»*fc*fc:F* 
•f >S<E»8©«t*RteWO«tOJtS 1 : 

5 (imtSS. ttffiDft^fc©— jKW&7 r ci-fe*TfEJ5£ 10 
T-5*§£\ E+c-C^ffiSsaMSftO. 5 AimJcO 
•T&©tefflstrT?$>9, c=0.5 iimttSt. SgD^ 

6 F;>W >Sea58©36^[p]{cd= 1 AtmfctfFpW 
>£igaE 8 ftf&SS F 8 ©*#2. 
5 umiifeZ)* 

[0 0 12] F*-f >Rfi1H«©J«**aEtt, SIS 2© 

*«kw«t&fiio**aftttrauT»*. ifeAbt, 20 

±J£©«k'5K:bTFpW>£efS8©tift2.5 umtf 
-ecoaiS (Y*fc$ia]©-+f£) ttljjmgSiSo 

[0 0 13] 6t±©«fc'5»:a*tJ:D, #*-f :/©«£# 
©ft&fi^&iSt^tC&UTWu F^'OEfiWOSS** 
#»#©#«■* J:D"bi*lr»l (imiltti^oT* 
0. *■©&». F*<>Ete»£*»»te£©«fcD«fl- 
< T«*iMH»*)W£ < fc* t ^ 5 -o 

[0 0 14] *ffl8AHroJ:5af F*-f 30 

iftftSeiftSll^SifefcitSKLfc <4MK¥8 - 4 7 5 9 1 
[0 0 15] ElOjtftftatJftSlt^tta^Wfc. #»»3tt 

«JWWC»fi£SftTfc»3. KJIfiiWifel&fcfc^TF^O 40 

s<g«©Mz«Fi^fcw«-r«a*«sift*as»r43ttifi 
fe^r. as©a5B»a©iRi**»Ka«©±E-aHfc 

ttbT. £g<? (0° <0<9O° ) ftftLTHiit* 
^ii!i:-r-5fe©T$>^>„ 
[0 0 16] £©±3fc||*#«©ffl#a«*tt*ffifc*f 
LT, (0° <6><90° ) «V>TV»**«tffl»l 

tf— fta£#a»fcilKi UTfflV^i^l:. 50 
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[0 0 17] 

[58IS!Ji*ftl/«t5ir«HIB] t^5T. _LtB©Ji$ 

\t, if— *»6»-&e.nfcW'— tf-tf— 

*SE»-r«fc«>fc , b*<fflv»e»nTv>*. *■©»&. ¥■ 
swti/— tf-©ass««*«. F^'f >seffl5©a«ttt 

[0 0 18] *3BI8tt±Ba©Wllfcft*Ta:Snfc'b© 
T»t). S5S#«©iaj€rtf»*K*ffiK:*fUTaS0 (o 

" <<9<90° ) «V»T^*»«fcJMBF*-'r>Ee*ljt 
«»JSbTfc*3tei»«»ffl©tt»MS»*^fcJ:D. * 

m& u—tf—fr e> nfc v— tf- tr— Aft$g^« 
•r^^isg^^-^^.— jncfevix, tf-© 

fgili£gft F*-f >SCffl©«JBtffifflS^"r*«fiK: 

C t ft B 69 1 T -5 *> © t? & 2> . 
[0 0 19] 

[RBS«Hfe-*-*fc*©^lU #5S0!fc.fc*lo©3te« 

8S*^j«Snati:t>lc. d©3t«feKfcStR©S5S^ 
S©lRl#feS<ES-a:fc F*-f >EeaW»fflJ8»Kl»j«3 
ntaO. K3tti»»ttKli5V5TF^'f>R<6W©ail^ 

oT, S*i&©^&*fticgiS&Kfi£:fc^T. S«© 

(0° <0<9O° ) *&LTV>*3fc«*JKifc*?fc. S 
i L,T H ©3t«*a£**Ffc*JWSft* tf- tf 

-As^ftfti/- y— t. z.<n¥-mwu-*f- 1 

LT^lft V— tf- fc^^-FAyfr* 

SH=- i 6 * d <h * £ "T S fc © T * -5 o 
[0 0 2 0] Sfc^^tCkSgiJW^SSSl^^a.- 

Jl/tt. ilBtlRl^WTt&g^^^ct^^l/— tf 

— (CjJDX-T. l»E3ifeft**»JlH & fcAi* , raW©*** 

tlx© u— if — if— a ft— ■e-*3t»tt*a 
t, c©#tesnfcu— if— tf— Aftfiwa^T**** 

— tf- r: 7 w - f a* v >? ts nz> u— tf — tr - a ©&fi ft 
a*?-r*asaa!©«*aw3'e^* : T i d:3& t »»t6nTJS:* 
t)©"e*s. 

[0 0 2 1] *fc*«Wfc«k*S6t»J©3'ett**» i E 

U— tf— KllnAT. ^*^Sim : F^e.taWLfcS^:«[ 
<h UT© U— tf- b*- A ftSM$ *T**# U— tf— tC 



. ( 6 ) 

9 

^ - K A*y i7 £ti£ 1/— tf- hf- A 3g 
[0 0 2 2] ^^©ft&fi^^v^-Jl/Kii^T 

[0023] ifc^SEWfcias&fcgijwjtjftftSEftt 
;utt. ±ffi£H«©3teifcB^»* : ?:i3«fctf i N*# 

U~tf— fcjbDAT. tf— Ttj^ft^SS^ 10 

^ fc|Saa>to£^S£&ffl»3t£ IxTWW bit U— tf— tf- 

A * E*f 3 1*-T I — if — k 7 -r — f a* y ^ s -a- * 

[0 0 2 4] 3Ztt$£WlZ£2>Z<blZftl<Dyt$L&$zm : E 

l/~tf— fctO*.T, if— tJttift**** 

^©WfcEStt. U— !f— tf— A©— «*RJ»3-a-T 
¥g#U— tf-JC^^-KA'^^-r^iifelC, £©:7 20 
W - FAy^rs b— tf- tf— A©i£g*3#}-r-5KS* 
S©»^^4**^#Rtt5nTfcS*>©T*3. 
[0 0 2 5] *fc*KWK«t<5S6fcSij03tt«**» ; E 
±BfcH«©3fc»fi«»* : f45.fctf i l 4 JIM* 
tf-fcjD*.T, 3t»**»Sll : f3&»6HlS*bfc»*» 
<h LT© tf- tf - A £K» $ *T**flc U— If- 

[0 0 2 6] ^^CKTJ^ftS^^^a.— JHC^ViT 30 
li, 3fc***«3lHpa*StMtbJfc±Eb— ■ tf— If— At 

[0 0 2 7] Sfe^BJlC«t^$e»(CSiJ07t^^m ; E 
l^— tf-tdSD^LT. ^ffl^ftl/- tf— 

fii*^ fciRj*»*jttv»a*a»jtibTm»ufcu— tf- 

bf — A & E » S ItT I' - If - K 7 — F A* y £ "T 
SttfeiC. H©?-* — FAy^TSb— tf— tf— A© 
aft*iBK-r4S»a!©ift*iB*?3t^* : fA«KW-6nT 40 
fc£&©T&3„ 
[0 0 2 8] ft*. &±KlflLfc»ifiSl»*V»ttEI4S 

©iftSjiRje**? ti/Ttt. ea a* > fax 

[0 0 2 9] ±aB»JRfflO**«A>H^X7-f;i/^- 

£fflv>-2>«^te. -tn***i*U— tf-©3ttb»iHBk: 

#j*-r*©**a*bv». fflesiisioscAs^ 

ff^tbt^fflSKSCftWO F;U7-f Jl/^ — 
£fflV>-5*§-&te, U— tf— tf— AS* 50 
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SSttU— tf— £7 W - HA*7 9 -Z1±Z>fcMmi<Di&n\Z 
[0 0 3 0] Sfc. El±&8bfcj8»ffl**>waR*t3! 

[0 0 3 1] RitSJORSiBW^JlS^ibT 

tt, 3 7KM»ojB»f*aefli«**«miwK:»jsKa tit* 

7 7-f A'-frf. feS 7 7 -f A- l/-f^ >y£ffllA-5 

[0 0 3 2] £©«k5&:7 7-"f A*— i^b— 5V 
l>> S*StlT©^- tf— tf-Aft, C©7 
7-f /t-^l^-f-f >^©a7«EJbT«lJlES'B-*JKJ|E 
t*&n4©*«a*bv>. 

[0 0 3 3] ffi75\ S«tbT©l/- tf-b*-A£5£ 

*i£>©a<3Sbv>. 

[0 0 3 4] C©«t3JC. *a}Jfls:b— tf— Sftifc^ft 
* : ?tbT»K»l#«^>H^7-f JV^ — ftfflti. £ 

©f*IJta*#*/* > F at. 7 - £ U— if-© 
3fcm»ffifc3tettJ«»*^©flIIBa:©MK:Eb, C©S 

LT¥M l^— tf- fc 7 -f - F A* y O t % V- 
•tf- tf- A ©iSS4t7 >r Jl*-^ - K«k o TSWt" * ©*< 

a*bv». 

[0 0 3 5] ±E©«k , 5fc¥i*#l'— tf— S#tt 
ft^i^t bT»Jg^«A'> F A7x 7 

if— ©ft it! It® <h TtiSfi^^©^® i: <Dm tcE b , 
IflD7^M-lC±0. S«tlT©U- tf-tf-A 

©— fflSEWSf-e-x***^— tf-fc^^ - f A-^ 

Sttfet, d©7^- FAy^T-Sb— tf-tf-A© 

»**awr*©j& t a*bv». 

[0 0 3 6] te7j. ^WOJtS**^^^.— ^H-ffl 

^snaatsfc&w-SHiiiSft&e* o*oa^^@©(6] 

£ i »«S® t ft & 6 © ± PfiM ico i»t* ^- ^ 

9<70 <> tcK3£TS©*«M*bVi. ^ 

=b©Ta&-5^-g-tt. e<20° »c^-r*©^a*bv». 

[0 0 3 7] — 7j> C©ft J K0©TfiHatCOV»T#K.S 

t, 0.2 ° <9tnoa«a*b<. 0.5 0 <e»i-rn 
«*&te#*bn. 

[0 0 3 8] Sfc?4lj|@^ifSSa«ibT, cfc"9**W 

fc«ik:*#bTsa[ftffi-c*y hsnfct>©^». zw^z 

[0 0 3 9] $f,ld»«ft«lB£-r^3ilS@(*:<i:bT. <fc 
Oflr^WJCtt, LiNb, Ta,.,0, (O^x^l) 
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Sc. MgO#K— :7SnfcL i Nb, Ta,., O s S 
KTiOPO, . KN b 0 3 «§©-?-©fl!l ©**$!•#> 
e.^SSSSfflt^Z.t'bBlfigT**. ±f2©MgO# 
K-y$tlfcL iNbO, >t»«t3SViOT?. 
/>H-70L iNb, Ta,., O, SS^iOWt 

[0040] ^tz^m<Dytm^^~j^—Mt, a 

[0 0 4 1] 

[360! ±C«J«£*-rs*«9l©Jfcafc*SHfc* 
^fclJViTtt, H2Kl*t\fc3K:*«16©g5S«'«©6J 

— K— i»llS-€-oa*«3t*lft (^EPQ^rSJ) 

d„ tfsfflJB S*iT«*aafc*«It64:fc 

3. &:fc'©if-£\ U— if— If— All ©«#<"* ? Ml/© 
ft€te»«*ffil6a<fc¥fT&ft#<hfttK if-ti 
-Alltt^feSSlS^TE^-KT^T^. ^©<i:£ 
©*»«fc#Mft#3fc¥5eftttd,,cos 8iW. 

[0 0 4 2] ±|3©«k-5fc, 1^— if-tf-All£^©It 
*«3t*l«l««aHE*Sl6a tTfrtA«»««dSlf3tt*iftK 
18trA#t^-ar-5©T*nK, il[|SLfli3t*Sl*lHHE*-a-* 
ffij£© A/2 *R<8P»4^KT**iftA»3tt**»4W¥3&: t> 
©<tftD, if— 10S3tt»*BSl8O«lffifca[» 

^-rsctfcpJSgtw. ix— y-*-tf-Aii£ 

fc«t -5 iz V— if- tf- Al 1 ©3fc*£i£S&18^©A2)2W5 *> 

[0 0 4 3] f UT, *&16©gfg#&©ft^£9 Z 
*3&fa#S««ffil6afc#LTftflE0«&LTV»*£ 
*, H3»c*-rJ:5»Cl«^-f>Ke»170i»*dtta* 
tf>(Cd = Ltan 0T;£>5#, EI 3 0 ©^Jfe&ffifcW UT 

d = Ltan 0+1 /xm (1) 

ttS.Z>. dC-CL©<i«, H/-f>SfiSft5tftl:* 

¥««I8l£^-f) ©**SKJ;-pTit«»fc:je**'b 
©-£«&<. 0©^#*^<fc£lCOttTif;*-t&fflr6] 

[0044] f^t, e&&2>Mm±z<m?Z'r5>zt 

fc«fcO« K*-f >R*gglSl7©^$d <T3 
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££rt»RlfllT»*. H©.k'5i;:LTF*-r>KIEaei7«: 

It en^i -5 

[0 0 4 5] *«Bj©3tJftfiSElft^^3.-;Utt, ±E* 

j7£©ftj£*^&3i^£ffl<^c±T, HRfcU— if-fcf- 
A«iTEt- HTi»»-r * «t 5 if- £IEt§: 
Lfc ; fc>©T&&7^£,. _ha!©®0!CU— tf-f-A©^ 
JWKtt'sO < ft 0 . AStft^RttfB 
10 J£ftfc©<hft9. ^LTiSl^fi^^rt^t^n-Sfc 
©iift-S. 

[0 0 4 6] ft*ift*J;9, h >X*Jt*afci&fc:ii 
ViT^H-A^TE-»» ; E- FT^ST*©**. Z 
tt£a«*®£#ft-f£ig</>#0 o <(*><70° ©«£T 
&£<h#A'~.tlT^'5 (flUAHJournal of Optical Con 
munications 5(1984) 1. ppl6~19#M) . #5PJIC:fcU 

^ae*e<70° ©g&Bicts^-f ifcA^^xS* 
20 ^ft^ns.k-SKft*. 

[0 0 4 7] £7c, yuh>32IMW©t©7-- 

->>$ r ;i/ ; &-F-c*irr<5©rau ztt tss^a 

fAJ**2&*0" <*<20° ©*-&-?&£ C£##^oT 

-jHc«tD^J5£snfct>©-rab-5^ttv £g0£0< 
20° ©^HiclS^T^t, jfcggE&**$J^&<&sns 

[0 0 4 8] —is. s^c©«[SS!SiSS^*^e.nsfijg 

«©«©Jt*«l : H^-f >Rfi«a*»J«U 

- H©^»fli««fc«ffl<-r-5i:1.2 /tmggnct-fcClt 
#T'€£. Lfc7&ioTfifii£© (1) 5£«fc*3, 0=0.2 ° 
£T*lt£F*-f >£IEgB©^$d=1.2 /zmtftO, F 
/-f ^SteBW^W^S^ftC&^TSSiS*:- F©lf-# 
*tS«BU-'fXta5. IfcAbT, 0.2 ° <9tT 
F*<>Rfi8B#*»^— F©JMfr*|Jiafc-3T 
40 £9£>£t>©<hftD> fcB^&#^&<ft$*l£«fc'5 

[0 0 4 9] ®& ; &-F©#^«±ai©J;'5lC 
ft/hT1.2 |[tnii«it5uti«TS5#. C©»»* 

H^±tt« HOSIS^— 

*. ii(ia© (i) ^:«fco, 0=0.5 • frntfK*-r> 

SGBB©S52d=1.4 (imtSSOT. 0.5 ° <9<!:t 
50 £eSB#»ifc ; E-F©##ffii£&oTifc&£gW t 2&35 
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[0 0 5 0] *lsT*RW<D]ft$L&&#*:¥=--M~& 

^x\t. tf—izyj - K Ay £ u — -tf 

S«fi»*i3t** : Ffca"rJ:'5KL3t©T, ¥#*b~ 
[0 0 5 1] 

jfi<DjgiB*«ftW"ra. ant *r9icd*i oimmmm 

— g& £ fit eg t c ^ -f t> <r> X * £ o 

[0052] m^n^^oizzLo^ytm^^^^- 
tvx (omsw* > h a x 7 -< ;u * -l 4 1 , 

JttiftSaEift*^ 1 5 £ & * L T V> S . 

[0 0 5 3] jtifcRSiftsimstt, 
■r*3ftSI«#T»«L iNbO, t:MgOWjA^5 m 
ol% H-yan/tt>0 (£TF* MgO-LNi^) 

[0 0 5 4] «JHF*^>£C*i6HU S^16(DXtt^ 

AH MgO-LN(7)JBtfT^O^S^t!E^#^:b, 980 
nmifiiflO«SfC*rbTlJfcOH»Bta:S<t'5^5.3 u 

^JA«#BI¥6 - 2 4 2 4 7 8^lC7K$n^>^ffitCj;o 

[0 0 5 5] -*5 L ^>*;i/3tW»Kl8«, ffl«BH>-f 
>Kfc«17*iBrtbfc«, StRl60+ZH±lctt»07 

^mk^<D^\y^)v^tm^n<onmmn^. i8b£ 

[0 0 5 6] EJTFBI4 , 5 i3cktf6 *#RB IT, 

tot. ±fSMgO-LNCO^^^f>^^»«7! t S^o £C£> 
MgO-LNMl6H 0 5 IC^-TckotCMgO-LN 
0^>^7M6' Sr. Ytt*YZErtTZ«M»H;i3 0 HI 
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[0 0 5 7] 6t±©ct5(CJgJ*$nfcMgO-LN»ffi 
16£>3l®16a, 16b£¥frTXtttit^"rs*lR3, 
tf£ffi*Hl6a, 16b^»UTSH3tt*[n]tt*n-etl, 
. Z^f^4Dct^Ytt*^]^^bTft«6> = 3 0 S&T* 

i^t iin^^^i^^MfiW^^n^nz' * 
10 [*L y' ^rf^^^-r^c, 

[0 0 5 8] ±l2MgO-LNS^16CD^®16a, 16b 
\Z, H4©,fc3K:*ft^tt#»««80, ¥t£Sffi8l£I& 
0ttW\ +Z«JlCtt«"rs»««ffi80O^iE«ffi, - 

z fi«c<a«"r ^>¥««ffi8i ^ftiffita5«k 5 ^ u 

g4£S®16aK#UT0 = 3° {ig^T&D, L&tf^T 
20 K^<>se^l70^@0[^]#fe*«*®16atcMLT 

[0 0 5 9] ttJB^ffiSOiScktPFt&ttSSlS: 
CrA^Mlf:^ MgO-LN£«l6cfc 

t*«T€rs. w^«S8o*cfctf¥««ffi8itejs»<0:7* 

#Ix_fcf 20—100 um, g£L, WJA«6mm> j^mS 
80, 8lMO=¥ : ^!y>^Gtt0ilx.ttlOO -500 /xmttnS 
ctV^c Sfc»Jg«ffi80<D«»|Att4.75Mm, Hajg^S 
30 ^^o^^ilg^n^moOOMm, O.S umtlstzo f b 
T¥«mS8lcDiti§, -Tfcto-BZ' ^©^tftttlOO Mm 

[0 0 6 0] ±E©«JEffllJOtt, t«©U-^SI»±t 

«5 X10- 5 TorrJ^T£*r^)o ft*5, d <£> 5 tcX£4»T 

9l:lTfeJ:K S/tWJnttEEO/'Ul/X'Ifira;* IMOse 

c ttntfiK 

[0061] «-K^-f >R<easi7tt, aijD«a^#^ 

(BJtrtU : ltfeSCDtt, W^«±ffi^^^^G^200 
G 36*400 /z mC!)»-&ttBlllP«ffi**S)3500 V kl bfc £ £T 

bfc«^©feOT*D, stsas^#»JA«2oo 
50 [0062] sx±<D^o\zvxm^nrz\^^^ >se 
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«170»Stt2~3/*nfTa?K H 3 0 fcSLfcffi*© 
[0 0 6 3] fc*5#±tt* Mfa<DHktm\Z.mffi$:Ml&\s 

[0 0 6 4] *^±iaMgO-LNS4S16tC, KT^J: 

-f >r<e*«* *> s < * o x v> zmmmmv <o%mm.m 

/£f£o -toac:<^MgO-LN»IR16tC*HxT, hTd 

T350 tTlP9IW7— ^±^)®Stci:0, El 
l*cttf2fc«T«t5fc* F*<>R(E«17<D3fctf:frlRj 

[0 0 6 5] &C±fBMgO-LN»ffil6<0* 5 1 -V>* 

[0 0 6 6] ftTHll:»t«t5t, ^mfcl/-' tf- 
10*>S58#Sftfc*^ftfi950 nmOl/- tf-ti-All 
**5tl^>Xl3lC«tt)*3tbT, ^^>^;i/7t#^SSl8 
<9«®18alC^TK;*2i±£>o -zmz&K)* d<S>S* 
ifctLTOl'— if— fc*— All**?* >*;Wt#ifc&18rt 
^coi/-if-tf-All«^^>^;i/7t^ 
BUSTED- f^iM^>Sfe« 

20*0475 nm<Z)»2*ini»19fc«[fi*SISnS. £ 
<nm 2 iMM£l9fc?* >*Jl^#&&18£*ll&^- FT 

eastu jt#»»«iiffii8b^6mi*-r*. 
[0 0 6 7] jtt»«K«ffli8b^6tt, »««sna 

*^&U-if-k— Allt>««3t«ll"Cttl*fb. £!2iS 
W«19i£fclc:3 U U>X20fccfcoT¥fr3frffc 
$n^o «2*SWKfil9tt, HSLS:WX>H/1X7>r;i/ 
^-^-f ^D^7^^ 5— «fc i^Tl/- tf- tf— A 

[0 0 6 8] ±B<Z)3t«S*« : E^3.^l'K:*^ i TJ4. 
M g O - L NS«160g§S#@CD[*]£o£ 0 Z tt^ft 

I'-if-lO** ^fflMbfe U-if- t:- Al l &*<D 
ittMBJfcSlR] (*WQ^) #*tt*ffll6ai¥fr£& 
5»«tBT3t9l*ttl8K:A#*S*Tt), #«»3t*3eK<i 

I/— if— tf— Ainc^t>T<Dtil*tfcf— A/W- >i»S[ 
£— A/^ — >tt— ftU tf— A/^->©5X-7yf 
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**&l^fc«>. RU-if-t: — AllSri«aft*T3t»»[Kl8 

«19G>5&9E***i<&£>. U-1f-tf-AlHi3te»«ISl8 

3t»«d,,cos 0 

[0 0 6 9] ^<D»^C!)&**»©*3S«I*»180 %/ 
Wcm' TfeO, 0O;U££ittTechnical Digest Of The 
Fourth Microoptics Conference And The Eleventh Top 
icalMeeting On Gradient-index Optical Systems p. 15 

10 4«l£K«£*lTV>£, XSfcttY*7^LiTaO 

[0 0 7 0] *HffiJ^t8^*5tiTtt5 1 i'>*^3t»iSK 
180i^Ml8at^ &S950 n m(D 1/— if— tf— Al 1 
ffiS^SitSBr^^a—^-r >^16$n, KiS@l8a 
b fc Ix— tf- If - Al 1 ifl*m# l/-if-l 0^^ ^ 

. fl8Hl8ai*»#:l^— if— 10<^^SHffi (0 1 4"<Z>2£:£ 
20 CD®®) fc<toT*W#U-1f--10©^aB*S««««rit 

[0 0 7 1] -e"bTdCD^«*l8«©*fcSSnfc*«r 

•tf-tf-All<D**3&«31*?atlS. ¥Wfl^-1f-10tt 

/U7>fJW- 14<Z)EMEffi« (El 1 ^CD^EPA^f^CDlHl 

^>r;i/^-i4^iga:iBie$-& ; &-^^^0, *»#i^— 

if-10CD5£fiifcfi** F;*^>Reffil7©H#iffiffifiE 

[0 0 7 2] ^tcH7 £#H§bT, #f£BjCDgl 2 CDSiJS 
^JSI^ViTRWtS. 7i*D^C7)g|7 td^ViT, EI 1*5 

[0 0 7 3] ZL<Dm2<DmmMM\Z&\,*T\$, n»J^- 
^-l/>Xl2<h*7tl/>Xl3iOK^t:-AX^'U y * 

823&*i8W6n, jtssasi^is^iRiA^^-if-br- 
$ntesn& i/-if- e- ai i > fax 7 ^ ;u 

40 ^-14SfiiSl/fc«, ^3tU>X84^ctt>TJR*b. * 
<7)iR*ffi«JCiBSnfc^ 9— 85lc43tiTS»-rs. 

[0 0 7 4] jE»UfcU-if-hf-Alltt, -tn*T<o 
3tK * i» fcilk o T I/- if-1 0 IZ 7 -r - H A* y $ $ 

n^>o O^D^^im ±|B5 5-85t¥»#U- 
if-10(3D«^SS8a (BI7 4»04E*0«Sa) t^^T^ 
#U-1f-10O^«*«»3ft«*riESnT^4. 
[0 0 7 5] tUTu©^»*a80*KE3ftfc*» 

su-if-fcf-Aiifl!)**3^awsns. ¥*^u-if 
50 -iott£<o»wsnfctt*T*su a*?»ft»4*fe#« 
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[0 0 7 6 ] ^lC0 8Sr#SSLT, *5E93<0aS 3 CD^JS 

Tt&S^^l ScWtSHftttiHEl 8 b rt> 6 Wit L&flS 2 

tot, aU^-^-l/>X20ic c fc-pT¥fT7t<b^n^o ¥ io 
fTjt-fbSn*:S2S:iH»19tt^-f ^n>f -/ £ * 5— 21T 

& U— tftT— JD^yi?5 ^-21& J:U%?£ 
[0 0 7 7] i=^-85TRMbfcl/-lf-t + - Alitor 

£^T*Mfcu-^-\aoftffi&Mmmj&zftT^ 20 

[0 0 7 8] -^LTdCDtJ-&t., H/X^7-f 

;u^-i4t$5BiA5&iR]fc58fi[|ge*-&actfc«tD. ¥ 

[0 0 7 9] *tH9*#«8UT. *58WO»4©*«S 

£0*#SflT5 5-85±fciSV»T«J|ET*. 
[0 0 8 0] = y— 85T£&bfc tf-k*-AHR 
tt. *nire©ttttfc»fcilkoTiMIM*:l'— ■ tf-10C7 

85£¥i»#U-1f— lOWflTjSSB (E19 *©:&7j©Saii 
®) fc£oT¥»#U-1f-10©*«#S«tf*JSSn 

[0081] *bxi:©n»#s»©+fcEaft;fc»&* 
■!f-io»ar©aiKsnfc»[*T5e«u, s*?zs*«^« 

«y , ?>h*/17.7-i'JI/5'— uroEHE-Ea (SI 9 ^©^EPA 

>hv?^7-c;u^— i4*ig!i:iHie^-ti:*rttc«to. ¥ 

3M*U~!f-10©«SiS*S. F*-f >R^gBl7©^ffl 
[0 0 8 2] WcElOi&tiLT, &&W(D$&5(Dm 
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[0 0 8 3] !^t*3iCDg^SJ©A*;|/^^l/— f-f >^'90 
tt, 07, 8*J:tf 9HKSUfcftfl!J*fc4S^T , b. gfc 

[0 0 8 4] #IC0 1 1 £#R8bT, #5S93©SS6©fi 

^a*> hvu7^ ;i^^-i4t^^.T, mmm<D^mw 

tf- 1 0 ©3£ mkt SS® 1 0 a _t C $ tlT V . 
[0 0 8 5] £©|*#*»tt/X>|*/ , *X7-r;i'*-91 

—91*, JtSSJElftSfS^lSOJtWaSISJiBlSai***: 

U— tf— 10©&7j*Si® (01 1 <D*KH) l'«t^> 

T«J« S tl* tf— 1 0O»at*iS 4" fc B2 b fc 

Z\t\Z&<0, »f-10©$8ffii£SS:, H^-f> 

RK»17©»J«§i(MBSE£-r*ift*K»W. Dy^T* 

[0 0 8 6] ^tS12*#Il/T, #5£BJ©Sil7©^ 
J67&SBlctn»Tg&93-r«>. £ ©fg 7 ©#US^©7ti£ft 
^Ife*^^.— 01 i ic^bjtfcctjt^-s.h, s 

fa x 7 — 9 1 iaw&l-z nr ^ . 

[0 0 8 7] dO*M»IBT?'b, »S«»iA>hVU 

7^;p^-9i*. jtjftfiseasis^isojtJWiSBSSHBisa 

t^^U— «f-10©^«8® (EI 1 2<^©£7j©« 
ttSl/fcuiKJ:*). tf-10©«»«* 

[0 0 8 8] %.\zm 1 3 £#RgbT, *S!BJ©^8©* 
Sfi^fifcoviTSiWTS. ^©^8©IIJfi^li©Jt&S 
^it-^a-JHi, 0 1 2 J^LfcfewtJt^St, n 
, j ^ _ ^ _ v y x 1 2 J: OC^Jt 1/ > X 1 3 * V » fc ± T\ 
ijt^l/— tf— lOWJtWItSSffilOa*, SjflS©W»« 
WM/N* > H /IX 7 W — 91 b T^t?SS^^^ : f 1 5 

[0 0 8 9] CW^IJg^Tt), «f»A>H/U 
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t¥l#l/- *f— 10©gKtrJHiB (HI 3t»©4E#©«l 

[0 0 9 0] Sfc^CJSSOSElifiJgJgOJtiftft^lfe*^ 

[0 0 9 1] JilHWckoJr^^l/— y-*-io^7t&fi^ 
**^-i5fcie-&T*»^. »iiS©tt#«»ffltA> F/"t 

X 7 -f -91 V— tf-10 1 ftiftftlgtft*^ 1 5 
t©IHK:IE6f , fclAtt, 5tjS*^^150D7t^g& 

[0 0 9 2] ¥*#W1f-10S?fcilfc*£** 
3M5fc8-&T*»^ afiSMWt^SlSTtt-fcESiiS!© 

*flf*»Bt/t> )\>*-<i\\zm en* fc©x*te 

[0 0 9 3] *tH14SMUT. *^®^9©S 

MMm\z-D^xmffl-?z>o c:©89©*JS»»©3te«ft 
1a- > H/i x ^ ^ jp* -9 1 ifim n £ titc&Jfimu Z> © 

[0 0 9 4] H ©*«»«■?*>, *#«»l)t/t>H/'<X 

® (H 1 4 *©SE75©Siii®) tcioT#iJ&£ 
V— tf— 10©3SS«*S» b**-r>£$Eg|$17©J3}8<k& 
[0 0 9 5] &ICH1 5*#ILT, #5£91©3S 1 0© 

wwnt/t > i« /t x ^ w )i$ -9i jwb ^ & tut&&mtt. z> 

fcOTSS. n©^^MA>hVt7.7^ Jl/^-91 

[0 0 9 6] £©asis»Mnr'b, ^?«c»«a*> fax 

7 4)li?-9\&. 5 5-85£#*#U-if-10©f?l7jS8i 

® (ea 1 5 *©**©«®) iz^-DTffitfz-zftz^mfc 

U-1f-10©*W#iI«*fc:eLfcz:iKJ:?K 
^~»f-10©«*«ftfc. F*-f >EIE8Bi7©fflJ«£{fl:: 

[0 0 9 7] fc^KilftEbfcMffl©****!*^ 
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4 )V9-\A\Z{X^Tm^ZZ\t^^aimX*$> 
0J;tttS7-85©E8t®*, tf-10©W^5B 

® (i2i7 4>©**©ffl®) ©±t»i«-rntf«tv». 

[0 0 9 8] frlzm 1 6 Sr#8gLT, *5SHJ©SS 1 1 © 
*Jfijg«fctn»TIS9i-r*. nogi i ©HJ6»aB©3t 
»^t-/i-iWi H7fcSbfct)©4:lt^*i:. 
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